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(54) PICTURE PROCESSOR 
(57)Abstract 

PURPOSE: To simplify adjustment of the gradation by 
switching between a threshold and a quantization value, 
which are determined at the time of quantization in the 
intermediate processing, in accordance with the 
classification of an original or the change of 
environments. 

CONSTITUTION: A high gradation read as picture data, 
for instance, picture data extending from white (0) to 
black (255) of A to D can be switched between a mode 
B (document) and a mode A (photograph) of lower 
gradation corresponding to the original, and for example, 
fixed thresholds t1 . t2, and t3 and quantization values 
are determined in the mode B. and variable threshold 
values t1 *, t2', and t3* and quantization values A*, B', C\ 
and D' different from those in the mode B are 
determined in the A mode, and errors between adjacent 
quantization values and between digital data of high 
gradation are distributed to adjacent picture elements to 
make the density change gentle. 
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fil&t/a^^bfili:. lfrfBiS©IS<07^-f S^^^UT^-'S'ittT) 

Miami cDSii^siciati^Hfcmi a>S2i7^-'5» 

-rs»2<J!)®^«:/n-bx$!i«i^si:. l^rlBS^p^-^ 
^■r -sm 3 <Dm=r-wM-^U'^7.fii^m^mt *^-r -s c t 

[0001] 

E4b^-y--5^<6l4=F^iaS3^S^^^^lij«iH^gg(-K 
[OOO 2] 

(CCD) fzJlg^L. m^m&i:^j^ctz7-f-a<fm, 

^ji (A/D) ^giSlc^y^^-f v?-S»;u^^^;h., @>!7 
a>^iE;!>«fi^:h>*tfc^. 2 5 6 pgp 

(8 b i t)a>^^z>^ji^m^tLxm:f3^ti^o CO) 



js:L^a>-e2 5 spgis (8 b i t ) izm^it^iifz^mi^ 
a*. Wittf. 4iigia (2b i t) izs^^b-rsssi* 

^^bLTLxfco 
[0 0 0 3] ZCDcfcdIC. tJ&3fcSti&t?(*, gdF^blC<i:-5 

f3j:y«jgiX'5«iSi^^-K*>^^6>ofc(Z)-e. pgisa^ 

[0 0 0 4] Jiaa>«£3l6fttS^P^^^<b:. ^-r. A* 
^*Lfc^-^(ffl^fe^5RySSfcJ:y 1 iii^2 5 6|!gp 

iz^ 1 2 5 6 *ffifitT-5» \z^^ 

s^^bfiii:. a^^b*nfrgspggio!>u^t^fiiA<^*;>e, 

;h,^o S2 1 It. a^^bit L^U>fiIi:cz>li^(D-^J^^ 
rig-e. 2tSU^;U0-2 5 5(7)7^— ^^A, B, C, 

Da)4fa<D7'-^fca^<bL. ^itA. Br^a>L^t^^s 
mm$^itizjz4>^mit^^^mr^izib\z\^-ifmm^B. 

[0005] S22 (a) . (b) . (c) , (d) It. 
fittl®^ (1 pixel) X<D[y—*f(DOU-OF F^m 

^mt>i.. mmitiy—*fm:h-^v\y-"*f<ooNf^m<o 

(a) mVltO. (b) at*ti1. (c) mVitZ^ 
(d) H-^ttS^^U. IpixelttlM^fc^tJt-r-S^ 

t (0- 1 p)tf. Ca) mo>mmox\t. ipixeir^ 

[0006] H2 3r±. 4fil4b**lfcU-ifIIg|S«^<Z> 
^^^-rSlTfs ^S^^;U$0-2 5 5 (S-H) \ZM 
iS^I^TL^^o S2 4tt. 13 2 3(^Pgii(Cjt-r^^Jgffl 
^^^LfctCDT*. [y—*fa>^mit^2 3lZ^^itl^J: 

^Afe*lSU-1fPgISA<0 (&) . 0-1, 1, 1- 
2, 2, 2-3X1X3 (|&) (DTPgiiWlSjeLyK^UA^S 

m^S^ffla>|giS B - A FBi-ei*|gjg^4biil^i)IA<ii-ric 

ti!to-C^>*(C/h^ < tX^^^OLtzmiZfSi'oXL^^o 
[0 0 0 7] ±i^(7>ctat::. (jl5|5St&J^fcH^TIi. 
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[0008] 4$^Ba61 -29502#^^|Cfe 

^ttiL. mu<o h-f—^{zmi^x^mmtimm^um 
.fey. m=^wuoyn'\i^mm^ff5 ti^5^o>X'h 

[0 0 0 9] 

mo^mm9!^mv(Dm'i'itiz:jsi^x. a^ibfis. 
0i±s^$*vrfcy. ^m<omm^^oizit\^-^mx' 

mm^itiz^-ttxMm^mmizmm^no zttmmx 

izmi^xm'¥'Wn<oya'{z7.^Mm'r^a>x. ^mm 
(yu-uK;u) mm^^^:^^^nmLx^mr^:l 
tit'5imx^^ti<. 2'ou±a>^mmmm^nALxu 
m-r^:itt<v^r. mm^miz^-r^=itf-a>^mi^ 

[O O 1 o] 

^t^fzifyiz^ ( 1 ) m^^-^ mti^^^ 

tzn^moy'r^ i>^j\y'r—'9izi;&mma>m^L^im^ 

Wi^L. ^@^L#L^^ifil^zSl^r«l^Ii<Dfi^^b^ill6 

t<omm^mm^mmm:^tizWL9i^m^um^mm0m 
mizm^r^^mmmm^^t. mum^=E- i^wt^^ 

^^r-sct. Mrctt. (2) (1 ) icfct^T. s 

i5is¥s^:. ^(omzwt^T^-^titz&m'f-^^m^T^ 



urw^r^its^^st. MJt^#Scfcyai***ifcs 

^^b^l&l;L#l^^i^^iE■r^^llsWiE#®i:$^■r* 
ct. sfciMi. (3) ^^i^±\zm^Lfz^my^-r-'^ 
o^m^^^tfyiz^^-t^^m^^^^t. ^^s^fefli 

{i&$$!I«|i-r «S2a)m'7-¥K:^a'trxfi|^#K&. IfTS 
^ -6 c i: $!^«i:-r-5 *<D-efc-5o 

[O O 1 1 ] 

2 55 (H) (Db i KDMmzM^mf^tltz'r^i?^ 
;Hj«7^-^tU. MIC. «X.li2b i t05«fe(zS^ 

^(i^i^<S(-^&l:r^m^&5^^-5fiT^b^l&I;L^l^^ii$ 
^■f^^m^itiz^:^mmis.Tizse^i.xit. ^rnxm^ 
mntLxi^^o ^tz. mf^^>^<D^m^itiztiLx 

lis estpu^;u$IB11L. :i<DUmmizt^LX^o>^ 

{zistifiihHtzBmmiy^ji^to^it^nmL. nmrn^^ 

|::Sl^■CS^^bfit^^^^). 23^13 L^t^^i^^^b^-y-. m 

^^>:^<D%&i^\^m^mmiz^ y ^^b-r ^►^<bi^«* 

izie^r^^mmtim^omi^^^^^ urife* y 

ML. i3e-i®a*SS4bL4>PaP<D«SIS*fT5o 

[0 0 12] 

-r«>o isitt. ^mmzm^^^i>^ji^mwm<D-mm 

«!lfzfc(+-5^{*«^*^-rBfSH-e&y. C<Dir-fi?^ 
2, ^®(tejSt3.-'y h 1 3St;v-^ 1 4 3&<1IS7tP,*tT 
^1 5, WffiJ^iSeHliflg^iy^S (RDF) 1 GJBlXS 
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-•V hi 31*. mi h3 1 , m2:;b-fe'y h3 2, 

m3*-b'V K3 3ao:il^lcJ:yaa*HPl|g35:S5*-tr'V 
h3 5$%LTL^-5>o ^S:$&«i^';/H 3-e(i. #® 

y^m^tis u— *f:^u>4»«isi 2'^.iR]etrlftS**t*p 

RDF 1 61*. «fttt<DBIi!K$-fil=-fe'y hLTfc#. 
es&fl<ll=®ll$ 1 tt"ro^*^:ML^^ h 2 o-^jHI&L 

1. JS$IA^t>©Slt?fe«$3fem^Si^^ (CCD) 2 2 
l=©<fc«)<Diaft<0SI*5^-2 3. &i;jllSA^e»<DS 

Itafelft* c c D 2 2 izie«i*-fr5fcto<D u:/X2 4 

[0 0 13] x^-v:^SPi 1 I*. i^llM'&i sfc^e 

h2 0i&f^Jh^1±fc5KSg'T5llSI$m5IL^j:A<t,lS:^ 

[001 4] l^-- tf3^U>^gSl 2l±^^Lll^hU-r 
25. U— ifS^ai^^^-;/ h2 aat^liJ^^J^^-r'S 
yci^)CDm^^m:^P-bXg?2 T^dX-Tl^So \y—*fm 

U— 3tA<»m^S:>*P -bXgP 2 7 <D«3fe{* A 2 8 
^UTLx^o mT^S:/p-trxS?2 7 1*. SfliajSHil:: 

fiJSIS. ^^'J--><^SI. ^asi&o:s^S2 9$ 

2l^|n]Tgi!«!lfc:l**ft2IK3 0*<^It^;Krfcy. ttSSIS 
SOIiV—S^ 1 4-wili:Tl>'5«Ji3li«3 7t^S^fiEi 
-•:/h1 3^al:rl^'-5^tt^K3 8i:IC^>lKLTL^$. 

CO 0 1 5] m^^3 Bit^m^i&=L-v ^ 2 sizni^ 
r^iKLTfcy. ^i-iifi^cofte^iKi: Lrssife2iK3 0 



Jfisl!S3 0 a A 2 8 ©M^f^jS&M^ 

K(cfc%^rffl^$SKf -Salt's: <^3feK^ A 
[0 0 16] ^&i$&m^-^J h 1 3l*^3ffiift^%3 6 $ 

#A/-efcy. #ta«3i»3 6j*si *-fe-^ h3 1. 

*-tr*vh3 2. m3*-fe»> h3 3*^^(7)ffi3a$m^:^^ 

:>'o-tx^2 7 izm^-^xm^r^^^ izmrst^Hxi^ 

So *JSm3l^3 6l*®^:^a:^P-bxgp2 7-vfR]*N5 

3^tti-^m5*-t2»y h 3 5t^^a>mm.^3 9 t^^Lxm 
^%4 0(=aii:Ti'«. tti3i%4oi*i^s/-&^»s^% 
4 0b LJSifiS hu-r 2 5 3!)>&a)«ft3ia4 1 i: ^ 

3Sj^4 2-C^3lELT^m¥^:^P-feXS?2 7a)S3fe(* K 

^ A 2 8 1 t <D mo>m^if^m.^m^M c^^oiz 
mm^tixi^^j. zitii^3'D<om^m(D^^M^2\tm 

if^^a^^lL^.:; h2 6ai;m^¥m:^Pi2XS|i2 7IZ 

^ 1±S C it IC J: y K ^ A 2 8 (Da® 

l*^S*&«ti~*y hi 3;b^t.a^SI$:t^fcffl«t<Z>®±lz^ 

ms¥^;Ks^^?*v-So z0>^^izLxmmt)<mmt^ti 
tzmmt^mm2 9i)^^mm.m3o&xs^ 7$^ltv 
-^1 4'^2le,4^try. «i3i»3o&r;3 8$^hLrj5 

:g:¥«li 0<D±SPfz^(tt>;KruS^f^/S^/Uwu^ 

cooi7]@2(*. m^<D7'^i>^J\^m^m1 o<om 
^t/<;^;Ko-«!i*5^-r^ffiia-c. T^-fi^^^i-ft^ai o 
(o^ff 5 ofci*. ia5t<z)j:ai=*ASiJfwaa^gi5 

Oa, :&SgSP(=3fy>hX-f '>^5 0bX0f^— KS«^ 
^— 5 O c A<iB^^;txroSo a^SPSOal*. -gy^ 

K h -7 h y ^ xtt(7>?« ^a^gpoa^® (cfg^ 
[0 0 18] ®3(±. m2<om^/<^-jv<om^^so a 
3f::^-r«^^-K^iftS®ffiici*. f&*5i, mm^ 

^Xxy7'5 2, ae— igS5 3, =ie-tfc»5 4.v 
—SI 5 5. :^^X«|g5 6 0)^^ >V^/^:^;U*<Sltt,tt 

8. A^-K^^5 7 aXI*B^-Ki6^5 7 bA<S^ 
;i/5 O a(D^f^|-c^:or^^^t>:t^Sa EP^. -^'V^/^tWU 

a)^~Kte^^Rr5 8cfcy^-K^^A^pitgi:JS:y. a 

^-K ^^5 7 aX(*B=E~K (X^) 16^5 

7 bicj:yafl«it-rs®ife^s«^Lgfe^-r*o 
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[0 0 19] ZO'r^'J^Jimwm^ OiZ-^mtl 

^ai*eP6 2, RAM (^V^'^AT^^-bxy^';) 

(CPU) 6 4 ^([|^TL>'5o 

[0020] li^T^— ^A:^SP6 0(*CCDSP6 0 a. 
^^•r?L^-5o M^-r— ^A*fifI6 0(*BI1(DCCD2 2 
2fiS<3r)7*5;^;i/Si:L-Cfc:XKf^A$ty3teA<&. m 

B.Ia^i-r'5ck9lc:^i5£$;t^rL^-Se fiP^. CCDSP6 0 

{i-§-*<A/Dg^^$tl.fc^. MTF (Modulation Trans 
fer Function) liiE, eil«jEXI±*'>"7ffijE6<fr*5 

256Pgis (8 h) a>Ti?^;um#i: ur tx h 
eobtfi*, ccDgpe o a Av&tii***tfc5^i/^;Ki 

P>*tfc tX h^^Ax— ^liM^^BSC P U 6 4^2ie> 

t Lxmm^nkmm^G o c^^t» 

-mx'&^mm^WL^. m-^^mitcDmm^mmmmcD 

(8fii) rc^gi**!,. mm\z^i-f^mwTnm^m.^^m 
[0021] @{£fli3ss6 1 it^mitmmf^^G 1 a . & 

XS6 1 b. SS^ft«B3gai6 1 c. 1 /8^^«131«S6 
1 d. m^yo-^Ts^e 1 e. ^<&filS$P6 1 f . igS 

Co 02 2] ^<t<b«isfiP6 1 aRiSG 1 b-e 

25Bmm\Z^^^tl^o li{ft:^P-i:Xeit6 1 e-eii. A 



fit) t<^ibh>ti. mm^t^^i^^tifz^iz^^^t'^t^i^ 

<D^^ffit)t«issP6 o c tmm^mmti<fT^ti^o eeis 
teafipe 1 h-ci*. ^>u>^xtt^5^^^bicj:y 2 

fix— $iA<Ei^^*L-5o X. 1ii«^-'5»(Z)ffi®lziiLr 

mju-zf\zisi^xKis&t>mn-t^o m^^—^mti^6 

2\t^7tne2 a. xau— ifffi^SPe 2 b$^A/-C?l^ 
[0 0 2 3] @i«7*-a'dJ*«P6 2i*, 

y 6 3lceiS$*iTL>-5M<&-7^— ^^StcL. t,i:a)25 
G^miznSL^^L. 2^l7^-^<ty^tt,;b^^i:*PB1ii^ 
^i:^i:^4fitT— S»O^^J£tJc$fTlv tfaJ:^]$P6 
2'^7^-^$^2|-r^«fc3(c;^fifc^;h.ri^^o fiP*.> « 
5cfiP62a-ei*. aUSftiSSPei i iZckoTBEje^^tfc 
]il«7^-^3b<ffi7C**V-S. U-if tli Affile 2 b-Cfl*. ^ 
'J>hgP«!l»fflCPU3&^f»<D«l|fflim-^l=S-:5#. Ti?^ 

jvmm'f-'^ii<\^—*f<D7t:y/ytym^iz^^tstis u 

iSif&m.^m{z^m-r^^riim^miz-:>i^xmm-r^. 
[00 2 4] mmmma>s.mtft^m^^^Jk^it'Lxc 

CDizm^LX^mUWktsitfc7:^u<fm^it. a/d 

iU^T^-^S'^. m^tt. O (&) -2 5 5 (H) CO^ii 

1 ®^(io-2 5 5a)<5r;h.3&^<o^is-ca31^n^/ito8 
b i ta)ita*<!e^s-(f&y. z^L$is«^(*TiBigtj: 

(Dttfllri*. 1®3fe^O-2 5 5(D|Jg|iTf^J^l?#$® 
«IB0^S^m6<'^d: U ^^^Sl o fcM« $ Hl^-T ^ C i: A<T* 

j:or>^ yaA<ii^3a:<. mmiSiii^im<ui^m^mmiz 

[0 0 2 5] iil&A:^^l=^tt<&@^a>l@Pi;b^ o 
(a) -2 5 5 (H) ou^;i.t?^j^3a^:Kfct Lr. 

■^r. ^^51 t>nfc±IBiii^PglS 0-255 <7>r-'5' iZ 

nLo--2S5\zsiii^Ltzis.m<DA=f-it^no. eiT. 

[0026] g|5 (a) . (b) \t. m^m&<0&=f-it 

m&xsL^imom^^-rmx. (a) b^-k 
ix^m^m) . (b) sttA^-K (:¥^ii«^) <D 

tCOX'^^o ^-f. (a) |g<DB=E— Kl^*JL^rgt5@ 
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SS« (1) iCfeUa^^bfilA, B, C, D$3jtto§. C 

2 5 5^f>ti<D^ —A 
tiSf>t2<©^ — B 
t2^f>t3C0^ "C (1) 

mwz (b) 0©A^— Kicfcu^rtL^t^fiit i' , 
t2' . tS^XStz' *s«)-c±iB4m^^^ffiL^r. 

A' , B' , C , D' $^i6^o 
[0 0 2 7] ±iH (a) Sa)B^-KliX^I|<D2filll 

"bS-T-^bfitA, B, C, DSl/U^l^fitt 1, t2, t3 
l*l«?IPaPSlcStfttri^-5, c*tlz**L-C. (b) H© 
A^- K-CttttaiaPIMtfKOSlSgS^li-rfci&fi^eMi: 
]S«SSt3&<ik«>l-r-5J:a'5:ST^bMA' . B' , 
C , D' aiXL^L^fitti' , t2' , t3' A<SI**t 

A^— KT?(ti' :22 4. 1 2' :161. 13' : 
64) 

B^— Kt5 (ti : 2 1 2, 12=128, t3:42) 

A^— Kt? (A' : 255. B' : 1 92. C : 1 2 

8 : D' : O) 

B^— K-e (A : 2 5 5, B : 1 7 C : 8 
5. D : O) 

[00 2 8} H6tt. ^ — KPgsafltm^^-ratf. 

(a) siiB^-h\ (b) mtA=E:-\:a)mmm^^ 

(0) . A, A' linings (2 5 5) rc^J^UTfe^o 
[00 2 9] @7I^. @6a>P§iigg^b^SiSffi«l$:^-r 
@ (a) l4B^-h\ (b) ISf*A^-K<D*<D 

(b) @<OA^-K-ei4|lggH35ftlzJ*LigJgttlS»Wlz 
^^bL-Cl^§©I^^L (a) S(DB^— KTffil^jsJSf:: 

i±. A:*7^-'5' 0-2 5 5^co^^r. 4^r^«i3s^(7>ffi^ 

[0030] H8I*. *«^lZfl|5A^-KtB^— K 

tocD^-e. @8i±. f^-Si^^i 0x1 o(r>^v htzg 
iiiLs ceo K«V h<7>A*jgigl O O t 2 0 O tfc^L 
T. ^^@5 (b) (DA^— KiH5 (a) ©B^— K 

A^igSl 0 0<D«jgiEa)«^tt. A^-KtB^— K 

li^^bA<:*:#l^A^ A:feM2 o oa)]^^ST' l± 4^*59 
a)K-> KZ)l@ili*2, ^-xim^^^. I^P^^bA</Jv3F < 



[003 1] LA^U. ±2&<DJn<. S^<b$tTofcf£lt 

ai^UtS^-r-So SteSlZl*. Stepi tSte02 tizi^tlX 

[0 0 3 2] |g9l±. fiiSjigiij^cofi^^b^Me^^ 
ffliiim^^iB-r/5Step1 (D^BBflJ^a^^-riaT?. i + 

1 ffBommf^^mi^Bizn^r^m'r-'^to^me 
5^*-o|^r<©^T ( i ^T) omm^mmmB<omz&± 
A, m± : B. :&±: co^mmtmmf^mmmB tm 

xommizmmi^mti^mT'r^t^ s^izmm^Bmm^ 
\nmzi»L\ +-[ no^mmizm^^^m-t^steQZ 
a>mmt<fft>ti^o step2a)«i3i$JsJiTi-ia^^o 
[00 3 3] m-i oit. ^mt^^mmm'^itm^e' $ 
mmmmiz^M-r^ step2<o^iB<7>^a^^-rgn?. 
i ^Ta)^aS/*iSii^^B3b^t. i +Tn(D:&m • d. : 

E. :&«!lF3it; i ?Ta)5a31,»ig®^B<023clcg!^f;i^;K 

^^b^Hfcfii^igst-r^o ca>i:#. tf^ns^r-fft* 
^-<>^ i +2tTaici^iiiLJiiB stepi tmm<D9ikm 

$fTl\ 2fct= Step2a)«lS*fT5o C<D«lSSf^$A 
*®«7^-5K3t)S«*tftT5o KTE stepi. Ste 

p 2 a>«[iSI£ S HilgiDP^ f 43 ISlPALS^^rc 

[0 0 3 4] Si 11*. :^^m{zts[f^m^uu^m.<o 

2(* Step1«iS^. 3(i Step2^Sg9. 5, 
6, 7p 8l*jllDS^. 9al*AA^. 9bi^m^&X& 
-S. Sf^/<*;U5 0aa)A^— K5 7a3ll*B^— K5 

7 b <D^MHi#i::St^r . c P u 6 4(±^— Kfcit Cfc 

a^^b<l&r/L#Ufil^ Step1«lSS52l3S^$*l, 

X-h^—^ I*. 03^1*. 0-^2 55 ( 8 b i t ) © 
;mS1W^^^.orA*SP9 a^^LT Step 1 ^QJISP 2 
l=A*$*u. ]ii^SlcSaM$S^<b**L. P.^lwA* 
x-^»i:a^<bSfe©7^-^'i:a)^^eA«*At,ti«. ^ 
^eiiltrlB stepi o>i&f^iz(i&oT^j'lB*;h.** 

[0 0 3 5] mi 2 (a) , (b) (±. Stepi «13SSU2 

dfeit^^H^E^iftl^-r^fcA^ajmr-. (a) 

stepi 2 01^0) AtU:/J<i#. (b) SI*, ^^ffi 
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A^&(DA*•x— ^li. 2E«ty@1 2(c5tLfcStep1«iS 

g|i2a)«&s^tTi\ m^ik^frao i +i !Ta>«v3®?:iB 

©^(DS^^bm^ett. Essies 1 2 (b) CD<*:d 

atxi +1<D®^Kd^cliy^3^l^^^So i-hifro)®^ 
a. b. cizm^^tifzmmt. step2 ^ikm^^^sommo 
tzibiza, b. c^iRitz, mmmzm^ia^^&s. e, ? 

[0036] m^ 3 (a) . (b> \t. Step 2 
^(t^^^gB^^Si^-r^tc^^DH-e. (a) aidlStep 

2mm^2U<oAm^m-^. Cb) sii^niB^a)^^ 
^^^-ra-easSo hi ^ a>step2mmu3vit. m=f-it 
m^^^iE LtzM^^—^ 9 b J: y mti-r^. 

Step2«Q3®gP3(±. 01 3 (b) (D^oiZ^ \ ^(Dmm 

y^-tt&tt*. i +i^T<De. f . g:&iRia)ffi^j'^^(*. 

trCDh^rRlOlB^J'^^f*, 3fe(D^ffi9-C<DStep2ftlSSB3 

ra>«i3ia)fca6, »is:36*^UTstep2ftias|si=*nir 
[0 0 3 7] 01 4(i. 4'rsii«&s$i$i^-r'S>fc«:}<7>0 

tf. ±.j^0> Stepi Al3lSiS2. ^<^IX Step2Al3S^3<0 

2X*7r:Lfz^mf^Bmmn(Dmmt^W(D^'?lz i no 

:^±(Dmm^. M±<Dmm2^ ^±<Dmi^3tt. step2 

ftiSSft 3 izmW- $ E BtKZ)®^ n - 1 lttS\^^^ 8 $ 
it-LX:L=7—/<*jy7^lzmntSti. x^— /<'v:7r4 

7$^LTM3fe3tcJ!n^**t1tiE**i,'5o l^fllfc. Step 
2 ftlSSP 3 -eO P 1 T?:^ L fcfti^Jt @ 1 iCfctxT 
4,. iii^n-2<D^^A<X^— /^»:;:774lcA*$*t 
CtDcfcaicS-^llifC Stepi , Step2i2lSgP2, 3 

[0 0 3 8] HIC. SJKair#3&<»bLfc«^. L^L^fifi 

^mit^-^^ysmiz^i^xm^-r^o mm^m^mit-r 

9t=^>:f<Dm^t^\t. m^tt^iz^WiT^tzi^lz^ Jl 

—^tmwi'rho^^vs.Lx, ^mmmmmm^^^oMi 

^^t<^t>^tzxs\zmmti^^itr^o>^^ts7L^zitti^ 
0151*. 4g^*ia)g3t^f^$5t-r0T?. 



^jtS^-^rr CC D 2 2(=Jllllif&$S(^3&^i^^3b<ll 
mmS^I 5a>^^lct*d&<DSmJlll7 0]£)<€B$;Kr 
fey. Z<0SmJlll7 0^CCD2 2lCj:y^SSlcS! 
^^ai Az-^BI^ii Ay f£ a "r— ^ ^ 6 x — ^ i: L T 

§o LA^Us S3t7>:>'a)3fei[*<^^b-r'5tfifeS2p^ 

— s^t^^b-rSo 

[0 0 3 9] 01 61*. ^1^7-'^ a>^r^^^b 

immtmzmtLxi^^o ^^miz^i^x 
it. ^m'r-'^omtmm^t^K-ttzif). ^<j>^=^u^ 

fit. L$l^^il^S&S&*1±6• O^y. llll$*r«L 
T, K^Ut*«frfcStplfll*S£^«iy. SmT^-4»A<a 
1 S^aa:lt'<T. f<D< €, 
l^<D^3&<i5Sa>A^$04<Dlii«l«lSSP<Z)C P U 6 4(Z J: 

^Xm^\^X'P^:itX. a 1 t(7)Mg^^«)«>o 

[GO 4 0] 01 71*. m=^\tm'^^xs\^^i^^(DnwL 

^^WL^-t^tzifXOmX. ga)ftm»*235<D (2) ^ICJ: 
a 1 -a = g — (2) 

g *<isifi^^a)*# * rc J: y sft p, ^vfc-^fii k i j: y 
^:K^\-f^\t. ST<bMB, c^+:^fS)-^^gf£(t^{b 

$1*5o L#t^fiiti, t2r t3tt. +^IfiJ'^g 

/2^{b^Fl±*o T^\z^ g3b<-KiJ:y t/h*lt*i.li, 
-^lRl^^^<b$-H:Sp 

[004 1] 01 sr*. :^ftm\z^^mm\z^^)mmm, 

A<^^b L ig^CDS^^bflRI/ U ^ Ufii ^ ^^-r § t= 

[0042]step1 : iii«lg|i^l!Ky^S^^Tai:^S2^ 
(fife) ll5l*^«^ffitySm7^-'$» a 1 ^iBit-r-So 
step2 : g*0lcK^5ie,*tlBtiUrt^fcSt|6-r— ^ a i: 
stepi X^Hni^iiXU^^in.tz&m^-^ a 1 t^it 

step3 : it^Ur^t>*tfcS^7^--Si a 1 t a i:a>Mg 

a>*ft**fii isifi^^M K 1 1 Its L -e <o*'j^ Bif -r 

-So 

step4 :Sg3&<KiJ:y*g?It;h.tfa^ftfil«gf£lt. 

U€?ofil*i /2 g;:^^x*iRiizffliEU. ga&^-Ki* 

steps :^^g<Di^fe*ffilA<K1cty^,^^^^^it^&^/ St 
ep4T?tiIEA<^7 Ufcli-&ICf*|ijEfillZgtxT43rBlP® 

tep »f^A<fT*?*t5o 

[0 0 4 3] tt>iaii«i3s-r'5fc«>i:^®«i=ji6i:-c 

M?^fba)U*ofild3<k^/m^4bfiS$Sg^b$i±5^- 
•r— S'j&^^'fbLfcii^rt. a^^ba)u#L^fiI^><fcu:s 
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[0 0 4 4] Si 9, zoits ^mmz;^if:hm^mm 

[0 0 4 5] ccr. 4c%^(7>liii£^31^S(4. miSi9& 

mmr^ms oum^^t ^^Lxi^^o 
[0 0 4 6] mi WLa>um^mzm^xit. 

step 2 : h:^-|fea<7>^Jta)§ia•t^fc*JR|^^$3fe^M 
^Sl^Sl OOT'^Sf ^« 

step3_ : ^^5:+?^. ife*:/y U'^yuA^i^^^eH 

steps : iSigittDife:^::^ 'J u^;uA<^^®5HfcfcSii 

[0 04 7] S2S<0$8ffllSrc*5Uri*. ItrlEstepSfC 
step 6 : ^3te(*2 7 a±(Z||K^ U'<yH::ffiS-r* h-^" 
step? : h:^-«b<OSfi*3fe^Wgfe5l^®1 OOI=<fc 
steps : ^SiS. r^t>%llli3iS)Sl<i^$i€S(C&S]S|X(D 
step 9 : h:^— «ba)SaEA<ff§©H-eJ6Cl^«^ (^^5: 

t>i=>. ^ii)^mtLxnm^tLxi^ts:i^m^) . ^kd^d 



stepi 0 : «lb<D^ig*<. U^^UCil L^c t 

So 

[0048] m3©$11(®¥S 

^lami . 2(7>$iit^#si3j;y. i^tty^j, m^^^m 

^A<&S/)<. C(D^^-e(4. J^T^IijgjtaJl tK-O h(Z> 

3 o(D3itiiss0:)«^$ji^-r. 

stepll : S3tel*2 7 a it^AtftS^ttfe^^IBJiHiaife© 

stepi 2 : h:^— -^ci, c 2^ J= c 3© 3 ^PgtDgfi* 

3fe^WgEffi^©1 oo-e^«^BiSo 

stepi 3 : ^-f , h-^— « c 1 a)afiA«ff:§i U^;H6^*¥fl 

a-rso 

step14 : gL. h-^— «c i«)aaAtf^S 

3&«i^:§ uK;ufc^-r s * tf » y o 

stepi 5 : hi— «ci(D^Jt*<rp^U^;Hz^-rSJ:a 
fz. U#l^filt hi— «c2a)isS 

A<l^§U'<;i/-efeSA>5A^$^S-rSo 

[O O 4 9] staple : hi — «l c 2<35igSA<fl^S U^^l' 

stepi? hi— ^ciOjlJS;b<^^UK;u-efe 

SA^^^A^^IS-^So 

stepi 8 : hi— «icia)igS*<i^^U'<;Mc5t-rs^T? 
L#l^^ilt3^D«^fflI^fTL\ stepll tell y. fel±(Oglf^ 

stepi 9 : hi— fiici, C2XtKc 3a>T^Tfl)SS*<l^ 

^LJS:l^t#l*. steplllcMy, Kl±<D^f^$^y 51 
stepgO: ^Tb^ISO hi— «lci, C2&lXc3A<|^^U'< 

;ncigLfct^. «^«l<D3fp-bX3i/hP-;u6<ife7 

•rso 

[00 5 0] Jsl±«>Si^fc^f S^^bW(Z>L^ 

fcS^hi— Sia, b, CI, c2&l/c3A>t>^^lSe» 



(9) 



4$il¥6-1 2 545 6 



[0051] 

L r 5 ^ 5 L =t ^ < 1 1^ 5 ^ 

s^icmi^rt#i^fii&t;a^^bfii$«iE-r«»a)T% 3Eij© 
ii<mtLx^m^kit<Dfs:i^-^<ommt<m^ti^. * 

xii:S»9ria^^LT^m{*±o[>aiM@;(i<se<bLf= 

[g|3] S2(7)^f^/<:^;KD^^aS5 0aa>«^=B— K 

^^^iii® ^ ^-ruie^ S r- & ^ o 
[g|43 Si fc^vLfcT^i^^;i-*t¥*il Olz-^^^tr 

[®5] is«iss<DS^^bfiiai;L0t^fflfl!>«a*55-rB 
[1^7] meommmttm^^n^TT^-rrnx'^^o 



[@i o] mmfi^mm^'f-itm^e ^mmmmizi^m 
[@i 1] ^mmz^if:s>m^u9aL^nofpmm9ikmm 

[g|1 2] 8tep1«lSSlSI=d3ltS^^^lB$S£^-r'&/= 
[01 3] step2«QSSP(zfclt'5^^E^$ltti8-r'&fc 

[Si 4] cl^Ppliaftis^Uie^f ^fctf>a>s-efc-5o 

[Si 5] m.^^<Dm^m^^yri-rmx&h. 

m^ 6] ^m-TT-^ (Sift) <of^m^it<D-m^^-r 

%(OXh^o 

[Si 7] a9^4bfilj3J:lKL#l^ffiO[>S^S$lft5^-r« 
fci^)C7)S-efe'5>o 

[SI 8] ^mmiz9k^mmiz^^)&mmt<^itLtzm 
[01 9] ^nmzi${f^m^mm^m:a>^(ommm^ 

Bft^-rsfcaocD^p— ^-v— ht?fc§ (:7a— 

h : ^CDI) o 

h : ■ea>2) o 

[@2 2] u—*fmma>^m^^rmxis^ho 

[S2 4] @2 2<Dieiei=>k^-r'&SiS[i]is$^Lfc4i0> 

1 —^m^nimm&t. 2— stepi^asp, 3— step2fti 
m^. 1 o-7^^e?^;u^^si. 1 1 -x^^vT^-. 12 

-Lx— »f ^SP. 1 3-^®«&JSt^n*y 14- 

v-!Sr. 1 5 -i^iiiEa^. 1 6-^®^*5eiiiiiisi 

yga(RDF). 20-i-!vk 2 2-3t®^MlSl 
^ (CCD) . 23"&mz^—. 50-Sffy<if'.;K 
5 o a —a^ss. 5 1 — 5 2 —fflJ|a-t>-< XX 

T. 5 3-=ie-^S. 5 4-zje-tk». 5 5-V — 

5 6-:/5x«l^, eO"'m^'f-'5iXt}&. ei 
•j. 6 4-iii^«ia*A«iS;1I^S@ (CPU) . 1 o 
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[08] 
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[01 9] 



step? 

I hi—^um^ 

step 2 I 
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step 7 i 



steps 
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[020] 



step 11 
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